benzo(k)fluoranthene, dibenz(a,h)anthracene, dibenzo(a,e)pyrene, dibenzo(a,i)pyrene, dibenzo(a,l)pyrene dibenzo(a,l)pyrene, indeno(1,2,3-cd)pyrene and 5-methylchrysene, as reasonably anticipated to be human carcinogens (IARC 1973 (IARC , 1983 (IARC , 1987 . In mammalian cells PAHs undergo metabolic activation to diol epoxides that bind covalently to cellular macromolecules, including DNA, thereby causing errors in DNA replication and mutations that initiate the carcinogenic process (Janoszka et al.
2004).
Diet is the primary source of human exposure to PAHs contributing to more than 90%
of total exposure to PAHs (WHO 1998 , SCF 2002 . PAHs may be present as 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 et al. 1983 , de Vos et al.1990 , Tao et al. 2006 . Grilled or barbequed meat caused a significant proportion (21%) of the average total daily BaP intake in USA according to the data obtained by Kazerouni et al. (2001) .
Various food items and products in Estonia have been analysed for BaP content starting from year 1999 and for PAH content from 2003 in the framework of the Estonian food safety monitoring programme, initiated in 1998 (Reinik et al. 2001) .
The aim of the present study was to determine the levels of PAHs in commercial meat Various types of grilling equipment are used for home-grilling. In present study two commonly used grilling methods were used: traditional wood burning grill and small disposable charcoal grill unit. In the traditional wood-burning grill the distance between burning coals and meat is approximately 20 cm and the temperature at the surface of the meat is between 180-240 °C. In recent years disposable charcoal grills have gained popularity for their convenience and shorter preparation time. Compared to traditional grilling the heat source is much closer to the grilled product in these disposable grills. 14 samples of meat products were grilled using both methods and analyzed for the content of 12 PAHs. [Insert Table I about here]
Method for intake estimation
To obtain data about the consumption of cured meat products by children in Estonia a questionnaire developed by the scientists of the Food Hygiene and Control
Department of Estonian University of Life Sciences was used. Questionnaires were distributed to schools, kindergartens and family doctor centres and asked to fill in by the children's parents. The main aim was to estimate the daily consumption of meat products by children. Data on the number and age of children in the family, consumption of meat products per child, preference for domestic and imported products and attitude towards food additives were included in the questionnaire. The data from 346 children were received in 2000 -2003. For the statistical analysis of data the responses were grouped in five groups by age of the children. According to registered data the maximum and average amounts of consumed meat products in grams in various age groups were calculated. samples from various industrial and commercially available meat products were determined (Table II) . BaP contents in analyzed meat products were at range of <0.3
(below the determination limit) and 31.2 µg kg -1 . In 64% of the analyzed samples BaP [Insert Table II about (Table III) . Eleven of those, except benzo(g,h,i)perylene, are categorized by IARC as probable or possible carcinogens (IARC 1973 (IARC , 1983 (IARC , 1987 .
[Insert Table III The contents of PAHs in grilled products are shown in Table IV . Using of disposable grill resulted in higher (maximum 1.6 times) concentrations of PAHs compared to traditional grilling.
[Insert Table IV about Home-prepared meat products, especially those which were prepared using a disposable grill, contained higher concentrations of BaP and PAHs compared to commercial products. The mean concentration of BaP in industrial and disposablegrill meat was 0.7 µg kg -1 and 1.0 µg kg -1 , respectively. The average levels of PAHs 
Intake of BaP and PAHs by children from the consumption of meat products
The questionnaire concerning the daily consumption of meat products children's parents were asked to complete during one observation week. Data from 346 children at the age of 1 to 16 years were obtained (Reinik et al. 2005 ). In the PAH and BaP intake estimation an individual approach was applied: using the mean concentrations of BaP (Table II) and PAHs detected in meat products (Table III and IV) and taking Table V. [Insert Tables V-VI about here] The mean BaP intake by children was found to be 14 ng per day, maximum reaching to 140 ng per day. Intake per kg of body weight (bw) is higher in younger age groups
(1-9 years), maximum intake is more than 10-fold compared to the average value of 0.46 ng per day per kg of bw. The average intake of PAHs from meat products was found to be 192 ng per day (Table VI) , whereas maximum intake was estimated to be up to 1575 ng per day. BaP comprises 7.3% of total PAH intake. Both for BaP and PAH the highest intake is obtained from smoked meat products followed by cooked sausages and grilled products. As smoking and grilling are prevalent meat preparation methods in Estonia, the impact of meat products is assumed to be significant in the overall PAH intake. The mean intake values obtained in this study were lower compared to the estimates by other countries, however the results showed that for high consumers intake may be significant and exceed average value up to 10 times.
Conclusions
The content of benzo(a)pyrene in 322 meat products was determined by an HPLC The intake of BaP and PAHs by Estonian children from meat products was estimated on the basis of the data obtained from the individual food consumption questionnaires. The mean BaP intake was found to be 14 ng per day, maximum intake being more than 10 times higher. The average intake of PAHs by children from meat products was found to be 192 ng per day, while maximum intake values were estimated to be up to 1575 ng per day.
The mean intake by the general population from the consumption of meat products was found to be 29 ng of BaP per day and 346 ng of total PAH per day. For consumption of 100 g of smoked or grilled meat products per day the mean daily intake was estimated to be 87 ng for BaP and 942 ng for PAHs. The PAH intake from the consumption of meat products per kg of body weight is highest among children in a age group of 1-9 years; the mean daily intake exceeding by 1.5 times, and the maximum by 10-fold the average intake of the whole population (5.3 ng kg -1 bw per day).
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